Differential positioning and close spatial proximity of translocation-prone genes in nonmalignant B-cells from multiple myeloma patients.
Accumulating evidence suggests that spatial proximity of potential chromosomal translocation partners influences translocation probability. It is not known, however, whether genome organization differs in nonmalignant cells from patients as compared to their cellular counterparts from healthy donors. This could contribute to translocation potential causing cancer. Multiple myeloma is a hematopoietic cancer of the B-lineage, characterized by karyotypic instability, including chromosomal translocations involving the IGH locus and several translocation partners. Utilizing 3-D FISH and confocal imaging, we investigate whether nuclear spatial positioning of the translocation-prone gene loci, IGH, FGFR3, and CCND1 differs in nonmalignant cell subsets from multiple myeloma patients as compared to positioning in their corresponding healthy donor cell subsets. 3-D analysis software was used to determine the spatial proximity of potential translocation pairs and the radial distribution of each gene. We observed that in all cell subsets, the translocation-prone gene loci are intermediately located in the nucleus, while a control locus occupies a more peripheral position. In nonmalignant B-cells from multiple myeloma patients, however, the translocation-prone gene loci display a more central nuclear position and close spatial proximity. Our results demonstrate that gene positioning in nonmalignant B-cells from multiple myeloma patients differs from that in healthy donors, potentially contributing to translocation probability in patient cells. We speculate that genome reorganization in patient B-cells may closely reflect gene positioning at the time the multiple myeloma-specific translocation initially formed, thus influencing translocation probability between proximal loci in the B-cell population from which the malignancy emerged.